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THE LONGITUDINAL IMPACT OF PARENT DISTRESS AND BEHAVIOR ON 
PSYCHOLOGICAL AND FUNCTIONAL DISABILITY OUTCOMES AMONG  
YOUTH WITH CHRONIC PAIN 
ERIKA CHOW 
 
ABSTRACT 
Objective:  To examine how parent factors assessed at a multidisciplinary pain clinic 
evaluation predict child psychological and functional outcomes at four-month follow-up.  
After controlling for child baseline functioning, we predicted that parent distress and 
behavior would significantly predict child pain-related psychological and functional 
outcomes. 
Methods: Among the 321 patients with chronic pain (ages 8-17) and their parents who 
presented for a multidisciplinary evaluation, 195 completed measures at baseline and at 
four-month follow-up via REDCap surveys.  Patients completed measures of pain 
catastrophizing, pain-related fear and avoidance, generalized anxiety, depressive 
symptoms, functional disability, and somatic symptoms. Parents completed measures of 
pain catastrophizing, pain-related fear and avoidance, protective responses to pain, and 
child school functioning. Associations between parent and child distress and behavior 
were examined cross-sectionally at the time of the pain clinic evaluation, and 
longitudinally (i.e., parent at evaluation and child at follow-up).  Lastly, using step-wise 
hierarchical regression analyses, we controlled for child baseline measures and examined 
the degree to which parent distress and behaviors predicted child outcomes at four-month 
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follow-up.  
Results: As hypothesized, parent distress and behavior was correlated with child distress 
and functioning at the time of evaluation with many of these associations persisting at 
four-month follow-up. For the regression analyses, after controlling for baseline child 
depressive symptoms, parent avoidance of activities (b = .24, p < .01) and parent 
helplessness (b = -.14, p < .10) reported at baseline significantly predicted child 
depressive symptoms at four-month follow-up.  After controlling for baseline child pain 
catastrophizing, only parent pain-related fear reported at baseline (b = .15, p < .05) 
emerged as a significant predictor of child pain catastrophizing at four-month follow-up. 
Lastly after controlling for child school functioning at baseline, parent avoidance of 
activities (b = -.27, p < .01) and parent protective behavior (b = -.18, p < .05) reported at 
baseline emerged as significant predictors of child school functioning at four-month 
follow-up.  Parent distress and behavior did not significantly predict child anxiety, pain-
related fear, avoidance of activities, somatic symptoms, or functional disability at follow-
up, after controlling for baseline functioning.  
Conclusions: Across parent factors, parent helplessness, avoidance of activities, pain-
related fear, and protective behavior emerged as predictors of child outcomes four 
months after a multidisciplinary pain clinic evaluation. The results from this study 
provide initial data regarding the influence of parent emotions and behavior on child 
function over time. In addition, the results suggest potential targets for pain treatment 
interventions that go beyond the typical focus on child emotions and behaviors to include 
influential parent factors.   
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INTRODUCTION 
 
Chronic pain, defined as non-malignant pain lasting more than three months 
(International Association for the Study of Pain), is a globally growing concern.  Chronic 
pain costs the US alone $635 billion a year in medical costs and lost productivity 
(Committee on Advancing Pain Research, 2011).  A review of the costs of pediatric 
chronic pain in the US showed that the estimated mean cost per patient is $11,787 and the 
estimated median cost per patient is $6,770.  After multiplying the mean cost of $11,787 
with the estimated 1.7 million children that have moderate to severe chronic pain, the 
review proposed a cost of approximately $19.5 billion dollars annually specific to 
pediatric chronic pain (Groenewald, Essner, Wright, Fesinmeyer, & Palermo, 2014).  The 
exact number of children who are affected vary considerably across studies and sources.  
The Society of Pediatric Psychology reports the median prevalence of pediatric chronic 
pain to be 11-38% of children and adolescents, with 5-10% of children and adolescents 
experiencing a significant impact on psychological and social functioning ("Chronic Pain 
in Children and Adolescents," n.d.).  Combined prevalence rates for different childhood 
chronic pain conditions have been reported as ranging from 4-38% of children and 
adolescents (King et al., 2011).  Meanwhile, a sample population study in the 
Netherlands reported that 25% of children were affected with chronic pain (Perquin et al., 
2000).  The most common pain conditions experienced by children are musculoskeletal, 
abdominal, and headache pain, but these are by no means the only chronic pain 
conditions children experience.  For a more detailed list of pain conditions that children 
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experience, see (Schechter, Palermo, Walco, & Berde, 2009).  Children with chronic pain 
experience large disruptions to their sleep (resulting in lowered school performance, 
emotional status, and interpersonal relations), miss considerable amount of school, have 
lowered social competence, and have limits imposed upon the activities in which they can 
participate (Palermo, 2000). 
 The development of chronic pain in adolescents is a complex combination of both 
internal and external factors (Figure 1).  For example, girls experience a sudden increased 
onset of chronic pain during the ages of 12-14, likely due to the onset of pubertal 
hormones (Perquin et al., 2000).  A certain degree of functional disability is to be 
expected with a child in pain, and it is often associated with the specific pain intensity 
and severity of illness in a patient.  However, a subset of patients with chronic pain 
experiences a degree of disability that cannot be completely explained by the biological 
aspects of their pain conditions.  Recent investigations into what factors may complicate 
and exacerbate the disability of children with chronic pain have identified child 
psychological responses (e.g. catastrophizing), child behaviors (e.g. avoidance), parent 
psychological responses (e.g. parent catastrophizing about child pain), and parent 
behaviors (e.g. protectiveness towards the child) (Asmundson, Noel, Petter, & Parkerson, 
2012).  As a result, the treatment of pediatric chronic pain is complex, and interventions 
must take into account a wide range of biopsychosocial factors. 
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Figure 1.  Factors affecting the development of adolescent chronic pain.  Shown here 
are the factors that can lead to the development of the three most common types of 
pediatric chronic pain, which can be extrapolated to apply to other chronic pain 
conditions.  Background factors, external events, and emotional factors can all play a role 
in determining whether or not a child develops chronic pain or is able to accept and 
recover from the pain.  Figure taken from (Stanford, Chambers, Biesanz, & Chen, 2008). 
 
Psychological Factors Affecting the Pain Experience 
Several studies have shown that chronic pain sufferers have an increased risk for 
psychological comorbidities, regardless of pain diagnosis (Fichtel & Larsson, 2002; 
Mikkelsson, Sourander, Piha, & Salminen, 1997; Scharff, 1997).  These comorbidities 
often include depression and anxiety, and can lead to higher incidences of functional 
disability and lower quality of life (Fichtel & Larsson, 2002; Mikkelsson et al., 1997; 
Scharff, 1997). 
In an attempt to explain how these psychological factors contribute to the chronic 
pain state, the Fear Avoidance Model (FAM) of Chronic Pain was proposed to account 
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for how depression, anxiety, pain catastrophizing, and pain-related fear can feed into and 
exacerbate the pain experience (Figure 2) (Vlaeyen & Linton, 2012).  While the FAM 
was originally developed specifically for idiopathic chronic musculoskeletal pain, it 
provides valuable insight into understanding a wide range of pediatric pain conditions 
(Asmundson et al., 2012; Simons & Kaczynski, 2012).  The core of the FAM is fear of 
pain.  Upon experiencing pain, patients can either confront or avoid the pain (Vlaeyen & 
Linton, 2000).  The avoidance of pain leads to a cessation of daily activities that are 
anticipated to cause pain, which then leads to deterioration of the musculoskeletal and 
cardiovascular system, termed Disuse Syndrome.  Disuse Syndrome is characterized by 
cardiovascular and musculoskeletal degeneration, obesity, depression (Bortz, 1984).  
Therefore, as seen in Figure 2, in order to gauge a child’s psychological well-being and 
how that affects his or her pain experience, measures for the child’s fear of pain, anxiety, 
depression, and pain catastrophizing were administered to the patients in this study. 
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Figure 2.  The Fear Avoidance Model (FAM).  The FAM is a widely accepted model 
of the two paths that children can take when dealing with pain.  On one hand, a child can 
confront the pain experience and recover from it, which occurs among children who only 
develop acute pain.  On the other hand, a child can begin catastrophizing about the pain, 
which develops into a fear of experiencing more pain.  The child then begins to avoid 
activities in an attempt to evade more pain, which prevents the body from healing itself 
and leading to severe disability and continued chronic pain.  Figure taken from (Vlaeyen 
& Linton, 2000). This model has been validated in children and adolescents (Simons & 
Kaczynski, 2012). 
 
Depression has long been a well-documented comorbidity with chronic pain 
(Bair, Robinson, Katon, & Kroenke, 2003).  The interaction of depression and chronic 
pain induces a disability that is costlier and more detrimental than either condition alone; 
in a study conducted with adults, patients with depression and pain often report more 
unexplained physical discomfort (Bair et al., 2003).  The literature review that Bair et al. 
2003 conducted across a wide range of study settings revealed that the mean prevalence 
rates for patients with pain also reporting depression ranged anywhere from 13-85%.  A 
survey of pediatric patients with chronic pain in Hungary showed that 10.3-11.2% of 
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patients with pain problems had clinically significant depression, in contrast to the 4.6-
6.6% of people who denied having pain problems (Rethelyi et al., 2004).  Adolescent 
patients with pain who have depression report more pain complaints, pain severity, pain 
amplification, and pain duration (Bair et al., 2003; Eccleston, Crombez, Scotford, Clinch, 
& Connell, 2004; Palermo, 2000; Stanford et al., 2008; Varni et al., 1996).  Functional 
disability is heavily associated with depression in pediatric patients with pain, and those 
with depression show maladaptive coping strategies (Kashikar-Zuck, Goldschneider, 
Powers, Vaught, & Hershey, 2001).  In the context of the FAM, Vlaeyen and Linton 
(2000) originally theorized that pain catastrophizing and fear of pain indirectly led to 
depression via avoidance of activities.  However, it has since been proven that depressive 
symptoms are directly influenced by pain catastrophizing and fear of pain, so that 
avoidance of activities loses significance as a predictor for younger children and is only a 
marginally significant predictor for adolescents (Simons & Kaczynski, 2012; Simons, 
Kaczynski, Conroy, & Logan, 2012). 
Pain catastrophizing is defined as “an exaggerated negative ‘mental set’ brought 
to bear during actual or anticipated painful experience” (Sullivan et al., 2001).  The 
tendency to catastrophize about pain is an important factor contributing to chronic pain, 
and in an adult study sample that underwent total knee arthroplasty, pain catastrophizing 
significantly predicted the development of chronic pain after surgery (Burns et al., 2015).  
In children with chronic pain, pain catastrophizing is significantly associated with pain 
intensity and poor physical functioning (Engel, Wilson, Tran, Jensen, & Ciol, 2013; 
Kashikar-Zuck et al., 2001).  It is also directly related to poor psychological well-being 
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and has also been shown to explain disability in children with various different pain 
conditions, even more so than the specific characteristics of the pain condition itself 
(Kashikar-Zuck et al., 2001).  Pediatric patients with chronic pain and high 
catastrophizing showed significantly worse outcomes in pain intensity, functional 
disability, quality of life, and depression (Lynch-Jordan, Kashikar-Zuck, Szabova, & 
Goldschneider, 2013).  Within the framework of the FAM, pain catastrophizing feeds 
directly into depression and fear of pain (Simons & Kaczynski, 2012). 
 
Social Factors Affecting the Pain Experience 
The FAM alone faces limitations when applied to a pediatric patient population 
due to the fact that children are influenced by social and familial influences (Simons & 
Kaczynski, 2012; Vowles, Cohen, McCracken, & Eccleston, 2010).  There have been two 
lines of investigation into the way in which family plays into a child’s pain experience.  
One is investigating the specific parent behaviors that influence a child.  The other is 
looking at the broader family and investigating its cohesion and functioning, and how 
these factors affect a child’s pain experience.  The complexity of the family level 
variables and the individual parenting variables in a child’s pain experience are summed 
up by Palermo and Chambers, 2005 in Figure 3. 
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Figure 3.  Family factors influencing a child’s pain experience.  The family factors 
that can influence a child’s pain experience range widely and can be broken down into 
family level variables, dyadic variables, and individual variables.  Harmful family factors 
can contribute to the development of chronic pain, while beneficial family factors can 
encourage a child to recover from acute pain.  Figure from (Palermo & Chambers, 2005). 
 
 
Individual parenting variables can influence a child’s pain experience due to 
increased dependence on parents especially during the developmental years (Asmundson 
et al., 2012; Fales, Essner, Harris, & Palermo, 2014; Palermo, Valrie, & Karlson, 2014).  
Parents provide their children with cues on how to respond to illness through parent-child 
interactions.  For example, a study on juvenile arthritis patients found that greater 
emotional distress in the mother led to higher levels of pain reporting in the child (Ross et 
al., 1993).  More recent studies have found that higher levels of parenting distress (Logan 
& Scharff, 2005), lower levels of adolescent autonomy (Palermo, Putnam, Armstrong, & 
Daily, 2007), and less healthy family interrelationships (Logan & Scharff, 2005; Palermo 
et al., 2007) are associated with higher levels of child disability.  Children from more 
	  9 
adaptive family environments generally reported less disability than children from 
disruptive family environments, even at great pain levels (Logan & Scharff, 2005).  
Disruptive family relationships are defined as those that demonstrate behaviors such as 
higher maternal distress, greater conflict, and poorer conflict resolution (Drotar, 1997). 
In addition, a parent’s socioeconomic status and values can dictate how stoically a 
child acts during an illness.  Parent disciplinary techniques have also been proven to have 
an effect on how children behave when ill and how they handle stressful situations 
(Walker & Zeman, 1992).  Walker and Zeman (1992) found that mothers have a higher 
tendency to encourage illness behaviors than fathers, and that girls feel more sympathy 
from their parents and are given less responsibility when sick than boys.  This parenting 
behavior has been termed “illness behavior encouragement,” showing that higher 
amounts of attention and avoidance permission from parents led to exacerbated sick role 
behaviors in children with chronic pain (Walker & Zeman, 1992).  A literature review 
also discovered that studies generally found that poorer family functioning did not 
correlate with greater pain in the child, but did correlate with greater disability 
(Lewandowski, Palermo, Stinson, Handley, & Chambers, 2010). 
Taking care of a child with chronic pain also places a burden on parents.  Parents 
have reported social restrictions, as well as higher levels of parenting stress, anxiety, 
anger, and depression (Palermo, Valrie, et al., 2014).  Not only are health care costs 
higher for the parents due to the necessity of primary care visits, diagnostic exams, 
hospitalizations, and medication refills, but the time needed for healthcare necessitates 
money lost due to taking time off from work, hiring additional care for siblings, and 
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transportation costs (Palermo, Valrie, et al., 2014).  Palermo reviewed extensively the 
wide devastating impact chronic pain can have on parents in social, relationship, 
emotional, and financial aspects (Palermo, 2000).  Especially in cases where a child’s 
pain condition is not well-defined and therefore not easily treated, a parent’s life can 
become overwhelmed by the search for a diagnosis and cure for the pain condition, as 
well as miring the parent in an earlier infantile pattern of parenting, thereby denying the 
child developmentally appropriate parenting that can further influence how the child acts 
under the pain condition (Jordan, Eccleston, & Osborn, 2007).  Parental distress increases 
the younger a child is (Eccleston et al., 2004).  In addition, higher child depression and 
longer pain duration predicts higher parental distress (Eccleston et al., 2004).  The same 
study done by Eccleston et al. (2004) found that child distress increased the more the 
child catastrophized and sought social support to deal with the pain. 
In order to explain this interplay between child and parent psychological factors, 
the Interpersonal Fear Avoidance Model (IFAM) was proposed as an adapted model of 
the FAM (Figure 4) (Simons, Smith, Kaczynski, & Basch, 2015).  The IFAM shows how 
parent catastrophizing, fear regarding their child’s pain, and protective behavior towards 
their children play into the different steps of the child’s pain experience.  There is already 
evidence of several of these interactions.  For example, parent catastrophizing causes 
parents to encourage their children to control pain rather than engage in activities 
(Pielech et al., 2014).  Parent catastrophizing and protectiveness also directly impacts 
school attendance and functioning, with protectiveness mediating the association between 
parent catastrophizing and child school functioning (Logan, Simons, & Carpino, 2012).  
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Parent protectiveness has also been demonstrated to affect functional disability indirectly 
through pain catastrophizing (Welkom, Hwang, & Guite, 2013).  However, all of this 
research has been done from a cross-sectional perspective, and no work has been done on 
how parent psychological factors influence child psychology and functioning 
longitudinally. 
 
Figure 4.  Interpersonal Fear Avoidance Model (IFAM).  The model demonstrates the 
interplay of child and parent measures in the context of the child’s pain experience.  
Detrimental parental psychology, such as protectiveness or pain-related fears can feed 
into the FAM and keep the child in a cycle of fear and avoidance.  Figure taken from 
(Simons et al., 2015) 
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Specific Aims and Objectives 
There is a very clear interplay between child and parent psychological factors that 
can contribute negatively to a child’s pain experience.  While relations between these 
factors have been demonstrated, they have focused on how parent psychological factors 
contribute to the already existing psychological and functional disability profile of a 
child.  A complete profile of parent psychological functioning and how that impacts a 
child’s chronic pain over time is needed.  This study is the first to examine the 
longitudinal influences of parental distress and behavior on child psychosocial and 
physical functioning over time. 
We hypothesize that after controlling for the predictive effects of child baseline 
factors, parent distress and behavior will significantly predict child pain-related fear, 
avoidance of activities, pain catastrophizing, depression, anxiety, somaticizing, functional 
disability, and school functioning.  Parent distress will be represented by pain-related 
fear, magnification and rumination, and helplessness.  Parent behaviors will be 
represented by avoidance of activities and protective behavior. 
This paper aims to: 
1. Identify the parent distress and behaviors that are significantly correlated 
with child psychological and functional outcomes both at baseline and at 
follow-up.  
2. Validate the hypothesis that parent factors predict child outcomes over 
time. 
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3. Determine which parent factors assessed at baseline significantly influence 
a child’s psychological and functional outcomes over time, controlling for 
child baseline functioning. 
This study provides initial data regarding the influences of parental distress and 
behavior on a child over time.  When dealing with a situation as stressful as having a 
child in pain, parents can become overwhelmed and it is possible that their own negative 
affect and emotions can exacerbate the pain experience of a child.  There has been a 
recent focus on working with parents in this unique circumstance. For example, Palermo 
and colleagues have developed a problem solving intervention that empowers parents in 
the face of their child’s persistent pain and introduces techniques such as rewarding child 
behaviors that adapt to the pain rather than avoid (e.g. going to school in spite of pain) 
(Palermo, Law, Essner, Jessen-Fiddick, & Eccleston, 2014).  Our hope is this data will 
continue to add to the growing data being compiled and provide impetus to more parental 
interventions, expanding the scope of interventions outside of the typical focus on child 
emotions and behaviors in treating children with chronic pain.  
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METHODS  
 
Participants and procedure 
 Children with chronic pain aged 8 to 19 and an accompanying parent who 
presented for initial evaluation from January 2012 to April 2014 at the Pediatric Pain 
Rehabilitation Program at Boston Children’s Hospital were invited to participate. Patients 
and their parents were consented for the study by a research assistant and asked if their 
responses to the clinic evaluation measures could be used for the study as well.  The 
measures used in the study are all administered by the clinic during the patient’s 
evaluation. 
 Four months after evaluation, patients and their parents were contacted via phone 
and asked to complete the same measures via REDCap surveys.  After initial contact, 
families received the questionnaires via email, with reminder calls made either until 
completion of measure or after three attempts. Upon completion of the follow-up 
measures, $10 was sent via email as compensation.  The study was approved by the 
Institutional Review Board at Boston Children’s Hospital. 
 
Measures 
Child Functioning 
Pain catastrophizing.  The Pain Catastrophizing Scale for children (PCS-C) 
(Crombez et al., 2003) is a 13 item self-report measure rated on a 5 point scale that 
measures negative emotions related to pain.  Items are summed up to a total score ranging 
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between 0-52, with higher scores indicating higher levels of pain catastrophizing.  The 
PCS-C was originally proposed as a 13 item measure with three subscales, but Pielech et 
al. (2014) found that the PCS-C is stronger as an 11 item measure with one subscale 
(Pielech et al., 2014).  Internal consistency of the PCS-C in the study was .92.  
 Fear of pain.  The Fear of Pain Questionnaire for children (FOPQ-C) (Simons, 
Sieberg, Carpino, Logan, & Berde, 2011) is a 24 item self-report questionnaire rated on a 
5 point Likert-type scale that measures pain-related fear and avoidance behavior.  Items 
are summed up for a total score, with a higher score indicating worse fear of pain.  The 
measure has two subscales: Fear of Pain (13 items) and Avoidance of Activities (11 
items).  Fear of pain measures how scared a child is of experiencing pain (e.g. “I begin 
shaking/trembling when doing an activity that increases pain”).  Avoidance of activities 
examines how much pain can cause a child to begin avoiding activities that might 
exacerbate the pain (e.g. “I choose to miss things that are important to me so that I won’t 
feel my pain”).  The alpha reliabilities of the two subscales in the study were: .90 for the 
Fear of Pain subscale and .90 for the Avoidance of Activities subscale. 
 Anxiety.  The Revised Children’s Manifest Anxiety Scale (RCMAS-2) (Reynolds 
& Richmond, 2008) is a 49 item self-report measure consisting of yes/no questions.  The 
scale determines the source and level of a child’s anxiety.  All items are added for a raw 
total anxiety score, which are then converted into T scores depending on the child’s age 
and gender.  T-scores of 60 or greater are then defined as an indication of clinically 
significant anxiety.  Internal reliability of the measure for this study was .93. 
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 Depression.  The Children’s Depression Inventory short form (CDI2) (Kovacs, 
1985) is a 28 item self-report measure assessing a child’s depressive symptoms.  Items 
are on a 3 point scale and summed up to a total depression score.  T-scores higher than 65 
are considered clinically significant.  Internal reliability for the current sample was .88. 
 School Functioning.  The Pediatric Quality of Life Inventory (PedsQL) (Varni, 
Seid, & Kurtin, 2001; Varni, Seid, & Rode, 1999) is a 23 item questionnaire that 
determines the overall health related quality of life of a child.  The measure is rated on a 
5 point Likert-type scale to judge how much of a problem each item has been in the past 
month, with 0 = never a problem and 4 = almost always a problem.  Items are then 
reverse scored and transformed to a 0-100 scale (0 = 100, 1 = 75, 2 = 50, 3 = 25, 4 = 0), 
then the mean of the scores is calculated.  A higher PedsQL score therefore means better 
functioning.  There are four subscales: Physical Functioning (8 items), Emotional 
Functioning (5 items), Social Functioning (5 items), and School Functioning (5 items).  
In the current study, we only used the School Functioning subscale.  The School 
Functioning subscale investigates how much children have an issue with paying attention 
in class, forgetting things, keeping up with schoolwork, and missing school due to not 
feeling well or due to doctor’s appointments.  Child self-reports and parent proxy-reports 
have been made for this measure, but it has been found that the parent report 
demonstrates more reliability and validity than the child’s, so we used the parent report 
PedsQL as a measure of the child’s school functioning (Varni, Limbers, & Burwinkle, 
2007).  The internal consistency of the School Functioning subscale for this study was 
.86. 
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 Functional disability.  The Functional Disability Index (FDI) (Kashikar-Zuck et 
al., 2001; Rethelyi et al., 2004) is a 15 item scale where patients report their perceptions 
of how much physical trouble and difficulty they have had performing daily activities in 
the past two weeks.  Activities asked about include “Doing chores at home,” “Doing the 
activities in gym class”, and “Going shopping.”  A total score is computed by summing 
all the items.  A score lower than 13 indicates low disability and a score of 30 or higher 
indicates high disability.  The alpha reliability for this sample was .89. 
Symptom somatization. The Children’s Somatization Inventory (CSI) (Vowles et 
al., 2010) is a 24 item measure that assesses the perceived severity of 24 somatic 
symptoms that often appear without any apparently identifying disease (e.g. headache, 
dizziness, fatigue, chronic unexplained pain).  Responses are rated on a 5 point Likert-
like scale that determines how much these symptoms bother the patient; answer choices 
range from 0 meaning not “not at all” to 4 “a whole lot.”  Items are summed up for a total 
score, with a higher score indicating a higher level of somatization.  The internal 
consistency for the measure was .89. 
 
Parent Distress and Behavior 
 Protective behavior.  The Adult Responses to Children’s Symptoms (ARCS) 
Questionnaire (Claar, Guite, Kaczynski, & Logan, 2010; Van Slyke & Walker, 2006) is a 
29 item self-report measure that assesses a parent’s protectiveness, minimizing, and 
encouraging responses to a child’s pain.  Responses are rated on a 5 point Likert-like 
scale.  As the protect subscale has the greatest empirical support, it was used in this 
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study.  The Protect subscale has 13 items and refers to protective parental behavior 
towards a child such as giving the child special attention.  The score for the subscale was 
generated by calculating the mean of all the subscale items.  Example items from the 
subscale include: “Let your child stay home from school” and “Bring your child special 
treats or little gifts.”  The alpha reliability for this sample was .88 for the Protect 
subscale. 
Pain catastrophizing.  The Pain Catastrophizing Scale for parents (PCS-P) 
(Goubert, Eccleston, Vervoort, Jordan, & Crombez, 2006) is a13 item self-report measure 
rated on a 5 point scale that measures a parent’s negative emotions to a child’s pain.  
Items are summed up to a total score ranging between 0-52, with higher scores indicating 
higher levels of pain catastrophizing.  We looked at the three subscales of the measure, 
Magnification, Rumination, and Helplessness.  Magnification has three items and refers 
to parents’ tendencies to magnify their child’s pain (e.g. “When my child is in pain, I 
become afraid that the pain will get worse”).  Rumination has four items and measures 
how much parents cannot stop thinking about their child in pain (e.g. “When my child is 
in pain, I keep thinking about how much he/she is suffering”).  Helplessness has six items 
and measures how powerless parents feel when their child is in pain (e.g. “When my 
child is in pain, “it’s awful and I feel that it overwhelms me”).  The Magnification and 
Rumination subscales have been proven to reflect one dimension of catastrophizing and 
thus were combined for this study (Pielech et al., 2014). Alpha reliabilities for the two 
subscales of the PCS-P were: .80 for the Magnification and Rumination subscale and .87 
for the Helplessness subscale.  
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 Fear of pain.  The Parent Fear of Pain Questionnaire (PFOPQ) (Simons et al., 
2015) is a measure adapted from the FOPQ parent report measure (Simons et al., 2011).  
The PFOPQ assesses parental fears regarding their child’s pain.  It is a 21 item self-report 
measure on a 5 point Likert-type scale.  The PFOPQ has four subscales: Fear of Pain (7 
items), Avoidance of Activities (6 items), Fear of Movement (4 items), and Fear of 
School (4 items).  For the purposes of this study, we focused on the Fear of Pain and 
Avoidance of Activities subscales because they have been proven to have the strongest 
associations with child psychological and physical functioning (Simons et al., 2015).  
Parental fear of pain examines how scared parents are for their children to be in pain (e.g. 
“My child’s feelings of pain are scary for me”).  Parental avoidance of activities reflects 
how avoidant a parent is of activities as influenced by a child’s pain (e.g. “I cancel plans 
when my child is in pain”).  The alpha reliabilities are as follows: Fear of Pain (7 items, α 
= .87) and Avoidance (6 items, α = .88). 
 
Statistical Analyses 
Using SPSS version 21.0, descriptive statistics (mean, standard deviation, range, 
and number of respondents) were calculated for all the measures used in the study.  
Pearson Product Moment Correlations were conducted between parent and child 
measures at baseline to examine the bivariate relations between parent distress and 
behavior and child functioning concurrently.  This correlation was repeated across time 
between parent distress and behavior at baseline with child functioning at four-month 
follow-up. 
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To evaluate how parent measures affected child outcomes at four-month follow 
up, a series of stepwise hierarchical regression analyses were performed.  Each child 
outcome at four months was the dependent variables for each regression model.  For each 
regression analysis, child baseline functioning was entered in the first step.  For the next 
step, all five parent factors were entered (fear of pain, avoidance of activities, protective 
behavior, helplessness, and magnification and rumination) and partial correlations were 
performed for each of the parent factors by calculating the t-statistic that each factor’s 
coefficient would have if it were the next variable added into the regression.  The 
individual t-statistics are then squared to calculate individual “F-to-enter” statistics, and 
the parent factor with the highest F-to-enter statistic that meets the threshold of p < .10 
was entered into the regression equation.  The process is repeated at each successive step 
until no parent factors have a significant F-to-enter statistic. The standardized regression 
coefficients were used to determine if parental measures had a significant effect on child 
outcome at four-month follow-up.   
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RESULTS 
 
Participants 
 Of the eligible 452 consecutive patients seen from January 2012 to April 2014, 
321 patients were enrolled in the current study (71% recruitment rate).  Of the 321 
patients that enrolled, 195 patients (60.7%) completed four-month follow-up measures 
and were therefore included in this analysis.  There were no significant differences in any 
of the measures at the intake evaluation between the group of individuals who completed 
the four-month follow-up (n=195) and those who did not (n=126). 
 Patients were recruited regardless of pain site, diagnosis, or duration.  The only 
inclusion criteria were that patients needed to be able to speak English sufficiently to 
complete the measures (since the measures used have not had their validity tested in other 
languages), and patients must have been 8 years or older to ensure the ability to read and 
understand the questionnaire items.  Participants were mostly Caucasian (92.9%) and 
female (76.4%) as anticipated by the normal composition of patients in the clinic.  The 
mean age of patients was 13.8 (SD=2.42).  Primary pain diagnoses were reported as: 
Musculoskeletal pain (33.8%), Complex Regional Pain Syndrome (CRPS;17.9%), 
Headache (including migraine, tension, chronic daily, post-concussive, and combined 
headaches; 16.9%), Neuropathic non CRPS pain (11.3%), Widespread Musculoskeletal 
(8.7%), Functional Abdominal Pain (3.6%), Endometriosis (2.6%), and other diagnoses 
(including Ehler-Danlos syndrome/joint hypermobility, irritable bowel syndrome, 
juvenile rheumatoid arthritis, fibromyalgia, postural orthostatic tachycardic syndrome, 
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gynecological pain, and genitourinary pain; 5.1%).  Sixty-four patients (32.8%) had 
multiple pain diagnoses.  Primary pain sites included: lower extremity (36.9%), 
back/neck/shoulder (20.5%), abdomen (including flank and chest; 15.9%), upper 
extremity (9.2%), head (including jaw, face, and ears; 7.7%), diffuse widespread pain 
(6.2%), and hip/pelvis (3.6%).  Duration of pain ranged from less than one month to 14 
years with a median duration of 12 months.  Approximately 8% of patients reported 
having pain for less than 3 months; even though these patients do not meet the criteria for 
chronic pain, the fact that they were referred to a tertiary pain clinic indicates that their 
pain is above and beyond what acute pain sufferers would normally experience, and so 
their pain experience likely has many of the biopsychosocial markers of chronic pain. 
Parents who participated were mostly mothers (71.8%) and most were married 
(69.2%).  Parents were generally well educated, with 65.7% of mothers having obtained a 
college (42.6%) or graduate degree (23.1%) and 54.9% of fathers having obtained a 
college (30.3%) or graduate degree (24.6%). 
 
Preliminary Correlation Analyses 
Table 1 presents descriptive statistics for the measures used in the study.  All 
measures were normally distributed. 
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Table 1. Descriptive statistics for study measures. 
 Baseline Follow-up 
 Mean SD Range N Mean SD Range N 
Parent Measures         
    Pain-related fear 9.98 5.88 0-23 195     
    Avoidance of activities 8.02 5.46 0-21 195     
    Protective behavior 1.45 0.66 .06-2.9 188     
    Magnification and 
Rumination 
16.5 5.14 3-28 173     
    Helplessness 11.0 6.08 1-24 178     
Child Measures         
    Depression 57.4 12.7 36-90 189 53.5 11.4 40-90 180 
    Anxiety 49.6 11.2 30-78 184 46.4 11.9 30-78 186 
    Pain-related fear 25.3 12.2 2-52 189 19.2 13.2 0-51 187 
    Avoidance of activities 20.9 10.6 0-44 188 14.8 10.8 0-42 186 
    Pain catastrophizing 29.3 12.0 0-52 187 21.6 13.3 0-52 187 
    Somatic symptoms 26.9 15.8 0-80 192 18.1 15.5 0-68 195 
    Functional disability 21.3 11.4 0-49 192 13.6 11.3 0-41 195 
    School functioning 62.2 18.9 25-100 184 62.4 23.4 8.3-100 183 
 
Table 2 reports the correlations between child and parent factors at baseline.  All 
three aspects of parent distress (pain-related fear, magnification and rumination, and 
helplessness) showed the most significant associations with child pain-related fear and 
avoidance of activities.  In addition, parent pain-related fear was significantly correlated 
with child anxiety (r = .26, p = .00).  Parent magnification and rumination was also 
significantly correlated with child functional disability (r = .30, p = .00), as was parent 
helplessness with child functional disability (r = .29, p = .00). Of the three parent distress 
factors, only pain-related fear was significantly correlated with child pain catastrophizing 
(r = .15, p = .04).  At baseline, all parent behavior (avoidance of activities and protective 
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behavior) showed strong associations with child pain-related fear, avoidance of activities, 
and somatic symptoms.  Parent avoidance of activities was significantly correlated with 
child anxiety (r = .28, p = .00) and functional disability (r = .32, p = .00).  Parent 
protective behavior also showed significant association with child depression (r = .27, p = 
.00).  Parent behavior was not correlated with child pain catastrophizing. 
  
	  Table 2. Bivariate correlations between parent and child baseline factors.   
   
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 
Parent Baseline Measures              
     1. Pain-related fear -- .63** .41** .68** .66** .20** .26** .39** .39** .15* .21** .24** -.19** 
     2. Avoidance of activities  -- .53** .51** .54** .25** .28** .32** .52** .13 .30** .32** -.23** 
     3. Protective behavior   -- .45** .31** .27** .25** .29** .46** .03 .31** .19** -.24** 
     4. Magnification and Rumination   -- .75** .14 .21** .37** .35** .14 .22** .30** -.06 
     5. Helplessness     -- .24** .21** .39** .39** .15 .16* .29** -.06 
Child Baseline Measures              
     6. Depression      -- .72** .54** .49** .35** .40** .43** -.22** 
     7. Anxiety       -- .68** .52** .39** .51** .41** -.29** 
     8. Pain-related fear        -- .73** .52** .48** .51** -.26** 
     9. Avoidance of activities         -- .49** .48** .50** -.32** 
     10. Pain catastrophizing          -- .25** .33** .11 
     11. Somatic symptoms           -- .50* -.19* 
     12. Functional disability            -- -.21** 
     13. School functioning             -- 
Note. *p < .05; **p < .01 
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 Table 3 presents the correlations between parent baseline factors and child four-
month follow-up outcome factors.  Across the board, parent distress and behavior was no 
longer associated with child functional disability.  All three aspects of parent distress 
were significantly associated with child pain-related fear, avoidance of activities, and 
school functioning.  In addition, parent pain-related fear and helplessness showed 
significant correlations with child anxiety and pain catastrophizing.  Parent behavior at 
baseline showed strong correlations with child functioning (avoidance of activities and 
school functioning).  In addition, parent avoidance of activities had strong correlations 
with child depression (r = .33, p = .00), anxiety (r = .26, p = .00), and pain-related fear (r 
= .26, p = .00).     
 
	  Table 3. Bivariate correlations between parent baseline and child follow-up factors.   
   
Variable 
 
1 
 
2 
 
3 
 
4 
 
5 6 
 
7 8 9 10 11 12 13 
Parent Baseline Measures              
     1. Pain-related fear -- .63** .41** .68** .66** .25** .23** .31** .26** .23** .15* .09 -.25** 
     2. Avoidance of activities  -- .53** .51** .54** .33** .26** .26** .34** .15* .22** .10 -.36** 
     3. Protective behavior   -- .45** .31** .17* .16* .17* .27** .03 .13 .02 -.35** 
     4. Magnification and Rumination    -- .75** .12 .15 .22** .22** .15 .11 .07 -.16* 
     5. Helplessness     -- .14 .16* .21** .15* .17* .14 .07 -.21** 
Child Follow-up Measures              
     6. Depression      -- .79** .63** .59** .62** .57** .56** -.53** 
     7. Anxiety       -- .60** .49** .57** .49** .40** -.38** 
     8. Pain-related fear        -- .78** .85** .49** .47** -.42** 
     9. Avoidance of activities         -- .63** .46** .49** -.55** 
     10. Pain catastrophizing          -- .51** .49** -.34** 
     11. Somatic symptoms           -- .71** -.44** 
     12. Functional disability            -- -.38** 
     13. School functioning             -- 
Note. *p < .05; **p < .01 
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Hierarchical Regression Analysis 
Separate stepwise regression analyses were run for all child outcomes to 
determine how predictive parent measures were of child outcomes over time.  Table 4 
presents all child outcomes that were significantly predicted by parent measures. 
 
Table 4. Hierarchical stepwise regressions for parent baseline predictors of child 
functioning at four-month follow-up.  
Variable B SE B β  R2 Change 
Outcome: Child depressive symptoms 
Step 1     
 Baseline child depressive symptoms .513 .059 .573** .33** 
Step 2     
 Baseline child depressive symptoms .473 .060 .528** .03* 
 Parent avoidance of activities .364 .147 .167*  
Step 3     
 Baseline child depression .490 .061 .548** .02† 
 Parent avoidance of activities .518 .167 .238**  
 Parent helplessness -.270 .144 -.144†  
 
Outcome: Child pain catastrophizing 
Step 1     
 Baseline child pain catastrophizing .378 .082 .343** .11** 
Step 2     
 Baseline child pain catastrophizing .355 .082 .322** .02* 
 Parent pain-related fear .341 .172 .148*  
  
Outcome: School functioning 
Step 1     
 Baseline child school functioning .317 .097 .253** .06** 
Step 2     
 Baseline child school functioning .229 .093 .182* .13** 
 Parent avoidance of activities -1.60 .325 -.363**  
Step 3     
 Baseline child school functioning .196 .093 .156* .02* 
 Parent avoidance of activities -1.18 .380 -.266**  
 Parent protective behavior -6.75 3.22 -.183*  
Note. *p < .05; **p < .01; †p < .10 
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Child Depressive Symptoms 
In the first step of the regression analysis for child follow-up depressive 
symptoms, baseline depressive symptoms accounted for 33% of the variance in follow-up 
depressive symptoms.  In the second step, parent avoidance of activities was significantly 
associated and accounted for an additional 3% of the variance.  When parent helplessness 
was incorporated in the third step, an additional 2% variance was accounted for, although 
this was statistically non-significant.  In the final model, baseline child depression and 
parent avoidance of activities were significant predictors of child follow-up depressive 
symptoms, with baseline child depression (β = .438, p < .01) as the strongest predictor.  
Despite the fact that child depression at both baseline and follow-up was significantly 
associated with parent pain-related fear and protective behavior at the bivariate level, 
both parent factors lost significance as predictors when child baseline depression was 
accounted for in the model and were therefore excluded from the stepwise regression.   
 
Child Pain Catastrophizing 
At step one of the regression analysis, baseline child pain catastrophizing 
significantly accounted for 11% of variance in follow-up child pain catastrophizing.  In 
step two, parent pain-related fear was significantly associated and accounted for an 
additional 2% of variance.  Baseline child pain catastrophizing was a stronger predictor 
(β = .322, p < .01) of follow-up child pain catastrophizing than parent pain-related fear (β 
= .148, p < .01).  Child pain catastrophizing was surprisingly poorly associated with 
parent measures at both time points; only parent pain-related fear was significantly 
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correlated with pain catastrophizing, so when the regression accounted for baseline pain 
catastrophizing, only parent pain-related fear was significant enough to be included in the 
regression.   
 
Child School Functioning  
 Child school functioning were consistently significantly associated with parent 
pain-related fear, avoidance of activities, and protective behavior at both time points, 
with parent avoidance of activities and protective behavior more strongly correlated at 
both time points.  In step one of the regression analysis, baseline child school functioning 
significantly accounted for 6% of the variance.  In step two of the regression analysis, 
parent avoidance of activities showed the highest significant partial correlation and was 
therefore included, accounting for a surprising additional 13% of variance.  The inclusion 
of parent avoidance of activities decreased the significance of the predictive quality of 
baseline child school functioning.  In step three, parent fear of pain had lost all partial 
correlation and only parent protective behavior showed significantly partial correlation.  
The variance accounted for increased an additional 2% with the additional of parent 
protective behavior.  In the final model, parent avoidance of activities was the strongest 
predictor of child follow-up school functioning (β = -.266, p < .01), followed by child 
baseline school functioning (β = .156, p = .037), narrowly followed by parent protective 
behavior (β = -.183, p = .038). 
Parent measures did not predict child anxiety, fear of pain, avoidance of activities, 
somatic symptoms, and functional disability above and beyond the predictive value of 
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child baseline measures.  Child follow-up anxiety was strongly predicted by baseline 
anxiety (β = .75, p < .01).  Child baseline fear of pain strongly predicted follow-up fear of 
pain (β = .62, p < .01).  Child follow-up avoidance of activities was strongly predicted by 
baseline avoidance of activities (β = .59, p < .01).  Child baseline somatic symptoms 
strongly predicted follow-up somatic symptoms (β = .68, p < .01).  Child follow-up 
disability was strongly predicted by baseline disability (β = .37, p < .01).   
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DISCUSSION 
 
Parent distress and behavior affects child psychological and functional disability 
when a child is faced with chronic pain (Palermo, Valrie, et al., 2014).  Understanding 
exactly how parent and child behaviors interact with each other during a child’s pain 
experience is useful for helping families address specific maladaptive behaviors that need 
to be targeted or reinforce beneficial behaviors that will help a child to cope with the pain 
experience.  In the current study, we found that at the time of the multidisciplinary pain 
clinic evaluation, parent fear, avoidance, and protective behaviors were consistently and 
robustly associated with child distress and functioning.  When examining how parent 
distress and behavior influenced child outcomes at four-month follow-up, these three 
factors emerged as significant predictors, after controlling for child baseline functioning; 
thus this study suggests that it is imperative to assess and address parent fear, avoidance, 
and protective behaviors in the context of treating a child with chronic pain.  
 
Review of Findings 
 Parent protective behavior emerged as a significant predictor concurrently for 
child depression, anxiety, fear of pain, avoidance of activities, somatic symptoms, 
functional disability, and school functioning, and longitudinally for child school 
functioning.  The cross-sectional findings are consistent with prior findings on the effect 
parent protective behavior has on child functioning.  When a parent engages in protective 
behaviors they often restrict activities of their children in an attempt to shield them from 
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further harm (Caes, Vervoort, Eccleston, & Goubert, 2012).  This behavior has several 
potential results: children can learn fear of pain and avoidance of activities from watching 
their parents’ distress (Muris, Steerneman, Merckelbach, & Meesters, 1996) and behavior 
(Vervoort, Trost, & Van Ryckeghem, 2013), children can increase somatization because 
it is reinforced by the preferential treatment that parents then display (Walker & Zeman, 
1992), childrens’ physical and school functioning deteriorates (Claar, Simons, & Logan, 
2008; Logan et al., 2012; Varni et al., 1996), and as per the Disuse Syndrome, children 
can develop symptoms of depression and anxiety as a result of persistent isolation and 
avoidance of peers and school (Bortz, 1984).  Interestingly, Claar et al. (2008) found no 
correlation between parent protective behavior and child depression and anxiety, but their 
results did show that child anxiety and not depression mediated the effect parent 
protective behavior has on functional disability. 
The fact that our data shows that parent protective behavior longitudinally 
predicts variance in child school functioning is a novel finding but consistent with the 
cross-sectional work Logan et al. (2012) did examining the influence of protective 
behavior on child school functioning.  Logan et al. (2012) found that parent protective 
behavior mediates the effect parent pain catastrophizing has on school functioning.  This 
is consistent with our cross-sectional data that showed a significant association between 
parent protective behavior and school functioning and no significant association between 
parent pain catastrophizing and school functioning at baseline.  Interestingly, parent pain 
catastrophizing did become significantly associated with child school functioning at four-
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month follow-up, which indicates that school functioning changed over the four months, 
perhaps due to the mediating influence of protective behavior. 
 The influence of parent protective behavior on child school functioning is in line 
with the social learning theory framework, which also takes into account the effect 
parental avoidance of activities has on child behavior.  The framework states that when 
children engage in certain behaviors as a result of pain, they can invoke social rewards, 
such as increased parent protectiveness and support, which reinforces the illness 
behaviors and encourages children to continue displaying them.  Increased parental 
avoidance of activities leads to more time spent with the child, and parent protectiveness 
leads to special treatment of the child, such as allowing the child to stay home from 
school.  As a result, avoidance of school and school activities are reinforced.  This 
framework explains why our data showed that parental avoidance of activities was a 
longitudinal predictor of variances in school functioning. 
The parent fear of pain construct is a relatively new one (Simons et al., 2011; 
Simons et al., 2015), and thus little research has been done exploring how parental 
avoidance of activities and pain-related fear affects child distress and functioning.  
Preliminary cross-sectional studies on parental avoidance of activities shows that parental 
avoidance is the strongest indicator of parent behaviors, even more so than parent 
protective behavior (Simons et al., 2015).  As mentioned above, these parent behaviors 
towards their ill children can significantly influence child distress and behavior.  Our 
cross-sectional data is consistent with this finding, since parental avoidance of activities 
was significantly correlated with child distress and functioning at baseline, with the 
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exception of pain catastrophizing.  In addition, parental avoidance of activities became 
particularly associated with child avoidance of activities and school functioning at four-
month follow-up. Longitudinally, parent avoidance of activities emerged as a strong 
predictor of child depressive symptoms, and it emerged as the strongest predictor of 
school functioning, even stronger than baseline school functioning.  The effect parent 
avoidance behavior has on school functioning and child depressive symptoms can be 
explained by parental modeling as well as the social learning framework mentioned 
above.  Children learn avoidance of activities from watching parental modeling of 
avoidant behavior (Vervoort et al., 2013).  As a result, children avoid school and 
activities, leading to social isolation which feeds into depressive symptoms (Bortz, 1984).  
Interestingly, Simons and Kaczynski (2012) had found that child avoidance of activities 
has a minimally predictive value for child depressive symptoms, implying that behavior 
has less effect on depression than distress.  However, in our study, after controlling for 
child baseline depression, parent avoidance of activities emerged as the strongest 
predictor for child depression, while parent fear of pain was not a significant predictor.  
Clearly, the behavioral aspect of parent fear of pain influences the child’s treatment 
trajectory more than parent distress.  
 Parent pain-related fear emerged as a concurrent predictor for all child distress 
and functioning at baseline, and longitudinally was the only significant predictor for 
variance in child pain catastrophizing.  Our cross-sectional data is in line with previous 
studies on parent pain-related fear, which showed that the distress construct is 
significantly associated with child distress and functioning, in particular child fear of pain 
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(Simons et al., 2011; Simons et al., 2015).   While no work has been done yet that can 
directly validate our longitudinal results, parent pain-related fears has a significant 
association with parent pain catastrophizing (Simons et al., 2015), a relation which can 
also be seen in Table 2.  Parent pain catastrophizing traditionally has significant 
associations with child pain catastrophizing, although the data in our study does not agree 
with previous studies, as mentioned before.  However, we can conclude from our data 
that regardless of whether or not parent pain catastrophizing correlated with child pain 
catastrophizing cross-sectionally, longitudinally pain-related fear predicts child pain 
catastrophizing, which we postulate might be due to parent pain catastrophizing.  This 
relationship needs to be explored further, and perhaps there is a dimension to the 
relationship of parent pain-related fear and child pain catastrophizing that has yet to be 
explored or discovered. 
Beyond assessment of parent fear, avoidance, and protective behaviors, the 
influence of parent pain catastrophizing on child outcomes concurrently and 
longitudinally was examined.  Cross-sectionally there is extensive literature supporting 
the influential role of parent pain catastrophizing.  Previous studies have found that 
parent pain catastrophizing has a significant effect on child somatic symptoms, disability 
(Wilson, Moss, Palermo, & Fales, 2014), and anxiety (Pielech et al., 2014).  Our 
correlations showed that both subscales of parent pain catastrophizing had significant 
associations with child anxiety, somatic symptoms, and functional disability, which 
supports with the previous studies.  Our data also showed a significant correlation 
between parent pain catastrophizing and child pain-related fear, but no studies have been 
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done linking these two distress factors.  However, high parent pain catastrophizing has 
been shown to lead to activity restriction and pain avoidance (Vervoort et al., 2013), and 
children can learn pain-related fear from their parents’ distress (Muris et al., 1996) and 
behavior (Vervoort et al., 2013).  Only parent helplessness showed significant correlation 
with child depression; the association between parent pain catastrophizing and child 
depression has been drawn before (Pielech et al., 2014; Simons & Kaczynski, 2012), but 
not using the individual parent pain catastrophizing subscale.  Our data therefore suggests 
that perhaps helplessness is the primary dimension that drives the association between 
parent pain catastrophizing and child depression.  In contrast to prior studies (Lynch-
Jordan et al., 2013; Pielech et al., 2014), we did not find a significant association between 
parent catastrophizing and child outcomes concurrently or over time, even though 
previous studies have found significant correlations of moderate magnitude between the 
two factors.   
The only longitudinal studies that have examined the influence of parent factors 
on child outcomes identified parent catastrophizing as a key cognitive bias associated 
with worse outcomes in children.  However, these studies have been done with a patient 
population undergoing surgery, not a chronic pain population.  Noel, Rabbitts, Tai, and 
Palermo (2015) found that the level of parent pain catastrophizing one week before 
surgery affected the child’s memory of the pain affect after the surgery and led to 
distressing pain memories months after the surgery.  In particular, parent magnification 
and rumination significantly accounted for variance in the children’s affective memories.  
In another study examining risk factors predicting the development of acute pain 
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following surgery, parent pain catastrophizing before surgery was a significant predictor 
of mean pain intensity as reported by the children two weeks after surgery (Rabbitts, 
Groenewald, Tai, & Palermo, 2015).  Another study examining the longitudinal interplay 
of parent and child psychological functioning in the development of pain in a post-
surgical population found that in the development of acute postsurgical pain, pain-related 
anxiety and pain catastrophizing of parents and children became significantly associated 
with each other at 12 months post-surgery and normalized (Pagé, Campbell, Isaac, 
Stinson, & Katz, 2013).  Parent pain catastrophizing seems to have played a role in the 
development of chronic post-surgical pain in children from surgery to six months post-
surgery, then the maintenance of chronic post-surgical pain from six months post-surgery 
to 12 months post-surgery.  While these studies were not done with a population of 
children already experiencing chronic pain, some conclusions can be drawn.  It is clear 
that pain catastrophizing plays a large role in the development of acute pain and the 
maintenance of chronic pain, and cross-sectionally it is significantly associated with high 
child distress and poor child functioning.  However, it maybe that parent pain 
catastrophizing is influential on the transition that children undergo from acute to chronic 
pain as they impart their cognitive biases, but is less influential in the context of a child 
who is already suffering from pain.  This would explain why parent pain catastrophizing 
did not emerge as a significant predictor for any variance in child factors four months 
after the pain clinic evaluation.  Only parent helplessness was a weak predictor of child 
depressive symptoms at follow-up.  Little has been done to link parental helplessness 
with child depression, but parent catastrophizing about their child’s pain leads to parent 
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protective behavior – so much so that parents can actively restrict their children from 
activities to ease the parents’ worries about their children getting more hurt (Caes et al., 
2012).  Increased protective behavior has been proven to predict child functional 
disability cross-sectionally (Langer, Romano, Levy, Walker, & Whitehead, 2009), and in 
turn higher child functional disability is strongly associated with child depression 
(Kashikar-Zuck et al., 2001).  However, our data showed that parent protective behavior 
does not predict child functional disability longitudinally, so the interaction between 
parental helplessness and child depression must be further explored. 
 Many cross-sectional studies have been done to understand how parent distress 
and behavior can influence child factors.  These studies have shown that there are indeed 
significant interactions between parent and child factors, such as in the IFAM in Figure 4. 
However, our data showed a notable lack of correlation between parent baseline distress 
and behavior and child functional disability at follow-up, despite the fact that there has 
been previous cross-sectional work showing that parent protective behavior in particular 
influences child functional disability (Welkom et al., 2013).  We theorize that the lack of 
correlation is due to the possibility that over the course of treatment at the pain clinic, 
functional disability may have improved significantly enough that four months after 
baseline evaluation, the construct is no longer associated with baseline parent distress and 
behavior.  Disability is generally the first to improve in pain treatment whereas distress 
can take longer (Odell & Logan, 2013).  In addition to the significant changes in 
disability, our hierarchical regressions did not show significant parent predictors for 
many of the child factors.  What this suggests to us is that the greatest predictor of future 
	  40 
child distress and functioning is past child distress and functioning.  Since parent and 
child baseline factors showed significance before treatment, parental factors may be 
important in the development of child psychological and functional disability at the 
beginning of a child’s pain experience.  With the exception of child depression, pain 
catastrophizing, and school functioning, all other child factors changed according to the 
child factors at baseline.  The longitudinal study that Pagé et al. (2013) carried out on the 
development of pain in a post-surgical population seems to agree.  As mentioned before, 
their study found that parent pain catastrophizing was influential in the development of 
acute pain post surgery and in the maintenance of chronic pain, so clearly parent distress 
plays a role in the transition from acute to chronic pain, but once the approximate 12 
month time period is over, the adverse effects on child psychology and functioning would 
likely have taken place, and parental factors then play a less significant role in 
influencing how child factors change over the course of pain treatment.  This knowledge 
could significantly affect how parent factors are addressed in future pain treatment 
programs. 
 One last result that emerged from our study that we feel should be highlighted is 
the fact that child pain catastrophizing showed no significant correlation with child 
school functioning.  While a previous study showed that pain catastrophizing leads to an 
increase in missed school days (Lynch, Kashikar-Zuck, Goldschneider, & Jones, 2006), 
our school functioning measure takes into account forgetting things for school, paying 
attention in class, and keeping up with schoolwork on top of missing school days.  More 
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work needs to be done exploring child pain catastrophizing and school functioning to 
understand why these two constructs are not significantly associated. 
The results of this study must be considered in the context of its limitations.  Our 
sample population was predominantly white and had high educational attainment.  This 
population is not representative of a majority of adolescents.  In addition, most of the 
parents that completed the surveys were mothers, so parental data would not have 
captured the differences in psychology and parenting that mothers and fathers display 
(Walker & Zeman, 1992).  Our sample was also recruited solely from one outpatient pain 
treatment program in the Boston area, which could limit the generalizability of the 
follow-up data and trends in child psychological and functional disability.  Lastly, 
whether or not these correlations and predictions change with the age of the child was not 
investigated.  Previous studies suggest that the interplay of child and parent factors may 
change as a child gets older and cognitions change (Asmundson et al., 2012). 
The findings of this study can be translated into clinical practice.  Cross-sectionally and 
longitudinally, parental avoidance of activities, pain-related fear, and protective behavior 
all emerged as parent factors that have a significant negative impact on a child’s pain 
treatment and should assessed and targeted by clinicians.  However, further work and 
studies need to be done to validate the data found in our study.  It is also clear that cross 
sectional studies of the interplay of parent and child factors present a limited insight into 
how these factors affect each other in the long run, and more longitudinal studies need to 
be done to determine exactly how parent factors can influence the progress of a child’s 
treatment.  Understanding how parents can help or hinder a child’s pain treatment process 
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can help with ongoing and future developments of treatment programs that target parent 
psychological factors.  
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